Abstract Research on health information has primarily focused on the needs of adults or parents of children with chronic illnesses or consumers. There is limited research on the health information needs of adolescents and in particular those from underserved communities. The primary objective of this qualitative study was to understand the health information needs of healthy, urban adolescents, and how they met those needs. Focus group methodology was used to gather information from a sample of ethnically diverse urban adolescents. Data was analyzed using Kriekelas' information seeking behavior framework to, examine the participants'' report of their immediate and deferred health information needs. Our sample of adolescents used several different sources to satisfy their health information needs depending on acuity and severity, which was congruent with Kriekelas' framework. Understanding how adolescents use technology to meet their health information needs, and in what order of preference, will be critical for the development of technology that adolescents find useful and has the potential to decrease health disparities.
Introduction
Information seeking has been studied since the 1950s, but earlier studies primarily focused on the information seeking behavior of researchers, scientists, and healthcare providers [1, 2] . There has been limited research on the health information needs of consumers, including adults with chronic or terminal illnesses [3] [4] [5] [6] [7] [8] [9] , parents of children with chronic illnesses [10] [11] [12] [13] [14] [15] [16] [17] [18] , and adolescents with chronic illnesses [19] [20] [21] [22] . There are few studies that examine the health information needs of healthy adult consumers [23, 24] and one recent cross-sectional survey exploring the information needs of healthy adolescents [25] .
Understanding information seeking in adolescents is particularly important because the number of adolescents in the US, has been growing since the 1990s, and is expected to continue growing through 2050. From 1990 to 2000, the adolescent population increased by 16.6 %, from 34.9 to 40.7 million. Furthermore, the adolescent population is more racially/ethnically diverse than the general population [26] . This is particularly significant since African Americans and Latinos suffer from growing health disparities, and thus are in need for health behavior interventions [27] .
Moreover, adolescence is a stage of life when future health behaviors are established. To help adolescents establish appropriate health behaviors, it is critical to design interventions targeting their health information needs. One promising type of intervention is mobile health technology since adolescents are the largest consumers of mobile technology, social networking, and Internet use [28] . In contrast to adults, adolescents are still in the process of accruing information that informs healthcare decision-making. With limited past experiences, adolescents may rely more heavily on external sources of information, including the Internet, social media, friends, and family. Information technology has shown great promise and is uniquely positioned to improve gaps in health disparities [29] . In contrast to adults, adolescents are still in the process of accruing information that informs healthcare decision-making. Without internal resources, adolescents may rely more heavily on external sources of information, including the Internet, social media, friends, and family. In this study, we sought to understand the health information needs of adolescents and how they met those needs.
Methods

Study Design and Approach
A descriptive qualitative design with an interpretative perspective was used because this can best link participants' subjective interpretations with knowledge discovery. We convened focus groups as this would allow us to gather a large amount of information in a relatively short amount of time. In the focus groups, we permitted participants to use their own words to answer open-ended questions and to freely react to each other's responses [30] . This interaction between participants was expected to elicit the most information.
Procedure
Data were gathered from November to December 2011. All study activities were approved by the Columbia University Medical Center IRB. We gathered written informed assent from all study participants. The focus group sessions were recorded with two digital recorders to safeguard against mechanical failure. Each focus group session lasted approximately 1 h. Data were generated using the basic focus group session format via audio. Audio tape recordings and field notes. Data collection continued until saturation of themes was reached. We hosted six focus group sessions involving three to eight participants. Each focus group session was moderated by the senior author (RS); a second member of the research team recorded field notes. The moderator verbally explained the purpose of the study. Participants were informed that their personal information and responses would be shared only with the study team and that the participants would not be identifiable in any publications or presentations arising from the study. We began the focus group session by distributing questionnaires to capture participants' a demographic information and their frequency and experience with computer and mobile device use. In addition, we distributed the Medical Outcomes Study 36-Item Short-Form Health Survey (MOS SF-36) [31] . The MOS SF-36 is a validated multipurpose health survey [32] . It produces eight-scale profile of scores, as well as physical and mental health summary measures. Scores are measured from 0 to 100, with higher scores reflective of better health status [33] . Following completion of the questionnaires, ground rules were introduced to improve participants' understanding of the purpose of the focus groups and to ensure the flow of the session.
The six-question focus group guide included sections covering the opening, introductory, and transition periods [34] . Focus group questions included: (1) How do you seek health information (e.g., asking a person, search online)?; (2) What is your preferred source of information for particular types of subjects?; (3) Tell us a little about how you use mobile technology. What type of personal health information have you viewed using mobile health technology?; (4) Anything else that you would like to say that you didn't get a chance to say? We probed participants to elicit clarification to responses and to gather more information. The moderator summarized the key point at the end of each question, which served as member checks. We reimbursed focus group participants for their time ($20) and gave them food and drinks appropriate for the time of day. The research team debriefed immediately following each session.
Data Analysis
We compiled demographic information using descriptive statistics. The audio tapes were transcribed verbatim into a Microsoft Word document. Audiotapes and transcripts of the focus group conversations were stored on a locked computer in one of the author's offices at the Columbia University School of Nursing and were destroyed upon completion of the study. We coded each transcript but only after we had read it at least twice and highlighted the relevant ideas. Codes were created based on a line-by-line analysis. The author summarized data thematically through an iterative process after each focus group session. The informants' words guided development of the codes.
We used Krikelas's ''Information Seeking Behavior'' framework to guide the analysis of the focus group data (Fig. 1 ). This formative model for the study of information-seeking behavior posits information seeking begins when someone perceives that the current state of possessed knowledge is less than the need to deal with an identified issue or problem and ends when the perception of need no longer exists [35] . The gap in knowledge motivating a user to seek further information is considered a ''need creating event'' and comprises immediate and deferred needs. Krikelas defines immediate needs as directed toward satisfying a potential problem and categorizes satisfying this immediate need as information seeking behavior. Information gathering, related to deferred needs, is more casual and assists the user in constructing a cognitive map to facilitate coping with uncertainty in an area lacking knowledge. For this analysis, an immediate need is an event that causes a user to seek information directly related to his or her immediate health status, such as seeking treatment or identifying a potential diagnosis for symptoms. A deferred need may impact long-term health outcomes or involves health-seeking information for curiosity. Krikelas differentiates preference of information source as either internal or external. Internal sources of information are stored within the individual as memories of previous experience or education, or by direct observation of experiences now integrated into the user's knowledge. External sources of information are those that exist outside the user and are intentionally accessed and include direct contact or recorded literature. Direct contact includes bidirectional or participatory contact with a medical professional, family member, teacher, or peer who provides information. Recorded literature is any form of unidirectional media information source, including television, printed literature, and websites or other online media. Krikelas also stresses that individuals may exhibit different information-seeking behaviors due to significant differences in the nature of the problems they are searching for information about. The model suggests that the steps for obtaining information were as follows: (1) perceiving a need; (2) searching for information; (3) finding the information, and (4) using the information, which results in either satisfaction or dissatisfaction [36] . For the purpose of this paper, we will be focusing on how users identify health needs, search for information, and evaluate information once obtained.
Ensuring Methodological Rigor
In order to maintain the trustworthiness of this study, the authors established four criteria: credibility, transferability, dependability, and confirmability. A variety of methods were used to produce credible findings [37] . Engagement in the field extended over a period of 9 months and contact with participants was maintained over time. Peer debriefing among research team members present occurred immediately after each session and also in a meeting between the first author (AO) and senior author (RS). We undertook ''member checks'' with the adolescent participants to validate interpretation of the data and ensure our confidence in that data. Thus, the team reflected and summarized the participants' responses intermittently during the focus group and immediately after each focus group question by asking participants if they agreed with the moderator's summary of the group session.
To ensure findings would be transferable, impacting the range and limitations of the study findings beyond the context of this sample [38] , we interviewed adolescents with varied demographic backgrounds. To ensure our findings were dependable we created an audit trail so that another investigator can follow the decisions made by the authors. The audit trail included coded focus group transcripts and field notes [39, 40] .
The authors were aware of the need for neutrality and the importance of capturing all participants' views to ensure confirmability. The focus group moderator frequently asked nonparticipants to contribute and reminded the group that every opinion was valid and respected. The moderator and the assistant made every effort to promote an atmosphere in which opposing opinions were expressed and all participants had an opportunity to contribute.
Results
Sample
Our participants included 32 adolescents age 14-18 years (M = 16, SD = 1.16) who were enrolled in a public high school in the Bronx, NY. We had 14 female, 17 male participants and one participant that declined to report gender. Participants self-identified themselves as Black (18.8 %), Pacific Islander (12.5 %), Multi-racial (31.3 %), and Other (34.4 %). Eighty-four percent of participants classified themselves as being Hispanic. The mean selfreported physical and mental health status scores for our participants were 76.32 (SD 30.87) and 75.19 (SD 9.80), respectively. These values are significantly above the established national means, which is 50 (standard deviation 10) as measured by the MOS SF-36, demonstrating a healthy participant cohort. A large majority (of 90.6 %) of the participants started using a computer more than 2 years ago and 81.3 % used a computer at least once a day. Similarly, 81.3 % of participants used a mobile device at least once a day.
Findings
Participants' responses to questions were iteratively and systematically analyzed and summarized into themes associated with these constructs. The authors explored each theme in depth, discovering categories within each of the major themes. Focus group participants' statements are quoted verbatim because the individual speaking articulated a particular point well. Since participants were guaranteed confidentiality, an effort has been made to report what was said without divulging any identifying information. The findings are presented in sections according to the themes related to the Krikelas [35] model. Participant responses were identified as either immediate or deferred needs, and preferred source of information was identified based on the specific needcreating event.
Information Need Themes
We identified eight themes of need creating events, with some themes overlapping as both immediate and deferred needs. Anatomy and physiology included definition and clarification of basic anatomy and workings of the human body. Basic medical care included triage and treatment of routine conditions and health maintenance. Emergency medical care included urgent treatments for first aid, bone/ joint dislocations, or asthma attacks. Diet and exercise included questions regarding nutrition, activity, intake, and weight loss. Growth and development included questions about developmental norms. Reproductive health included statements related to sexually transmitted infections and gynecologic and reproductive questions. Definition and clarification included exploration and confirmation of diseases or diagnoses and medical terminology. Health promotion/prevention included information seeking to prevent a disease from occurring or recurring. Participant needs were then identified as either immediate or deferred.
Immediate Needs
Four themes of immediate needs were identified as reasons for information seeking (Table 1) . Participant statements related to emergency medical care included, ''Anything severe I think you should go to the doctor'' and ''my little brother dislocated his elbow … so I just Googled it … and I just popped it back into place.'' Participants seeking information regarding basic medical care searched for treatment suggestions, such as ''how to get rid of a sore throat'' and diagnosis/clarification, such as ''symptoms of pink eye.'' In addition, respondents used recorded literature and Internet searches for reproductive health information seeking. For example, one participant stated he would search for information about sexually transmitted infections, commenting, ''…say like if you catch it and you don't want to tell nobody and you want to get information.'' Adolescents primarily relied on external information sources to address immediate health needs. In particular, they used recorded literature, including Google searches and health websites, to understand their current symptoms. One member asserted, ''I would probably … Google the first thing that comes to my mind is to see whether it's severe or not. And if it's severe, I would just call the doctor, tell my mom and see what happens.'' Another noted, ''I normally go the web and there's stuff I wouldn't want my mom to know until I'm sure about it. So I look on the web first to see if I do have like a problem or something like that, then I'll probably tell her.'' Although our participants frequently searched for information on the Internet, they reported that direct contact with either a family member or medical professional was more reliable than information on the Internet in addressing their immediate needs. As one participant shared, ''Like certain things, when it comes to those things,
it says on Google, sometimes you just can't really depend on it. So you might want to go to the doctor.'' Often, participants did not feel comfortable assessing their symptoms and preferred to visit a medical professional. One commented, ''I would go straight to the doctor. If there's something wrong, I'm going straight to the doctor.'' Multiple participants stated a preference for using a parent as a source of information needs. For instance, one participant shared, ''I usually just ask my mom. That's my best source of information right there.'' Another described how he knew to use a specific over the counter remedy (Robitussin) to treat a cold, explaining, ''…because my mom, she keeps one, every winter she buys one.'' In addition to direct contact, our participants reported that they relied on memory to address their immediate information needs. One member commented, ''I put peroxide on it. That's what you're supposed to put on your cuts.'' When probed, the respondent cited her mother as the source of information.
Deferred Needs
Six themes of deferred information needs were identified (Table 2) Participants used recorded information, including television, as a source of information about diet and exercise. One explained, ''I usually watch TV a lot, so some channels talk about your health … they talk about what should be on your plate.'' Another participant identified a specific TV show as informative and easy to understand, stating, ''Sometimes I watch Dr. Oz, I think it's good because he explains a lot of things you need to do, like basic stuff.'' ''I go to my guidance counselor because he talks a lot about that'' ''I would read it, especially if it were about health. Because she should, especially our generation, due to the fact that we're getting sexually active and should know about HIV and AIDS and herpes. So if something pops up, I will read it''
''Now they have train ads and the TV commercials about hepatitis. So there are already so many things that are reminding us to wrap it up, or do this or do that; so pretty much we have all that'' Health promotion and prevention (PV) teachers, or medical providers. For example, one shared, ''I go to my guidance counselor because he talks a lot about that.'' Similar to information seeking for immediate needs, participants had fewer responses citing memory and direct observation as ways to address deferred health information needs. In regard to memory, one respondent stated, ''I've heard of HPV, like I've heard things about it. So I was like, why not? I had no reason not to [get the vaccine].'' Another participant described how he had to perform an orthopedic back adjustment daily, recalling, ''My mom went and then she showed me.''
Using and Evaluating Information
The participants described the process by which they used available resources to meet their health information needs. Based on the focus group data we determined that participants formulated internal decision trees to determine their preferred source of health information. Participants identified the Internet (recorded literature) and prior learning (internal memory) as primary sources for understanding their health concerns. If primary information sources were inadequate they would seek out direct contact with either a medical provider or a parent. Figure 2 illustrates the different instances in which participants identified their initial, secondary, and, if necessary, tertiary sources of information.
Participants offered information on how they assessed the quality of online health information and the barriers to access. Some reported that they had methods for ensuring the veracity of data obtained from online resources, which included assessing if data was congruent with established internal memory. For example, a participant explained that information may be more trustworthy ''…if it matches up with what's going on with you.'' The participants also depended on scholarship and Google ranking in determining the reliability of the information obtained. One participant was more likely to trust information ''…if it sounds like they know what they're talking about.'' Another commented that, when performing an Internet search, accurate information ''…would be the top answer on the list.'' Frequently, respondents cited majority rules as reliable means to validate online health information. For example, one explained, ''I look at different websites and if they're all saying the same thing, then it's probably true.'' Participants also examined the origin of the website to assess data accuracy. One described this method stating, ''I scroll to the bottom of the page to see where the information is coming from.'' Many also identified URL ending as a measure of trustworthiness, as explained by one participant, who stated, ''The ones that are.gov or.edu are probably the most legit.'' Participants identified anonymity as a facilitator for using the Internet as an external source of information. One shared, ''I normally go on the web, and there's stuff I wouldn't want my mom to know about until I'm sure about it … so I look for it on the web first to see if I do have like a problem or something, then I'll probably go tell her.'' Participants reported using personal computers and mobile technology to obtain health information. The personal computer was identified as a preferred source over a mobile device since it has a larger screen. A participant explained, ''I use my computer … because when you're on the phone it only shows a small amount of the stuff.'' However, mobile technology was used when participants were not near a computer but had an information need, as with one respondent who noted, ''Sometimes I don't have access to my computer, so I use my phone.'' If the information need was significant, respondents were willing to seek out secondary sources of information if the primary source was not satisfactory. For example, one commented, ''If I can't find it on my phone I'd go to the library.'' Barriers to use of mobile technology included slow data plans, small screen size, and cost.
Discussion
Building on Krikelas's framework, our findings indicated that adolescents experience several different types of need creating events that cause them to seek health information. Adolescents have health information needs ranging from basic care of routine conditions to urgent medical interventions and prevention of future health conditions. They reported immediate needs of triage, diagnosis, and treatment and preferred using mobile technology and the Internet to identify symptoms or to assist in emergency care of others. However, they felt most comfortable using direct contact with a family member or medical professional when they experienced an immediate health concern of their own.
The deferred needs of adolescents in our sample were congruent with Krikelas's model of information gathering, as participants sought to satisfy their information needs or to accrue knowledge for later use. Our participants frequently used mobile technology to access the Internet as a primary source of information. If their information need was not satisfied then they would rely on direct contact with teachers, family, or medical professionals. This pattern is consistent with the Krikelas model, which supports the continuation of information seeking until the information need has been adequately satisfied.
Developmentally, adolescents are in a state of differentiation but lack the knowledge necessary to make informed healthcare decisions. Thus, adolescents have a limited ability to confidently make healthcare decisions without outside support and often rely on their parents or clinicians. Moreover, our participants could not always differentiate between veracious sites and those that were not. As a result, several relied on the majority rules method of validation and trusted that if information was repeated on multiple sites then it was true. Group decision-making theory posits majority rules thinking can be effective in eliciting and integrating beliefs and preferences of individuals, making it the most popular decision rule [41] .
A better understanding of the information needs of adolescents is important for designing health information technology interventions. Since adolescents are frequent users of mobile technology, designing health interventions using this medium is appropriate. The anonymity and autonomy offered by the Internet and mobile technology provide a useful platform for healthcare interventions. Mobile technology is easily accessible by adolescents, thus improving self-care and decision-making. Future mobile healthcare interventions should include links to outside/ additional resources, as participants were appropriately suspicious of information gathered from the Internet and sought out validation through URL endings and source references.
Recently, studies have started to examine how children and adolescents with chronic diseases seek health information, but this is the first study assessing the health information needs of healthy adolescents and how they seek to resolve those needs. Limitations of this study include the a sample being drawn from one geographic area. Data may not be generalizable to other populations since our sample was ethnically diverse from an urban environment. An additional limitation to the findings is that our data consisted of selfreported sources, limited by what our participants reported. A final limitation of using focus group design is that there is a possibility of group think [42] , especially in adolescents, where participants may express an opinion in line with the rest of the group even if it is at odds with their actual opinion.
Conclusion
While adolescents are the largest users of information technology, there remains a dearth of research on their information needs and patterns of use. With multiple potential sources of information, it is critical for healthcare providers, researchers, and innovators to understand how adolescents use technology to meet their health information needs, and in what order of preference. Understanding this process will be critical for the development of mobile health technology that adolescents find useful. Mobile technology has the opportunity to improve health and decrease disparities in urban youth through innovation and understanding of adolescents' health information needs.
